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Foreword
The aim of this special volume was to get contributions from people belonging
to various domains: theoretical computer science, number theory, computer algebra,
computer arithmetic, computer architecture, : : : , all concerned by the manipulation of
real numbers. E'cient handling of real numbers is a very serious problem, not yet
solved in a satisfying way. The oating-point formats most often used in scienti(c
computing usually give su'cient results, but many reliability problems may occur.
Users may need results far more accurate than the ones obtained with usual number
systems, if not exact results.
One cannot totally ignore that computer arithmetic is based on (nite-precision
operators built from silicon. Changes in the underlying technology sometimes lead
to major changes at the highest levels. The (rst paper, Computer arithmetic and hard-
ware: “o the shelf ” microprocessors versus “custom hardware”, by Daniel Etiemble,
discusses the relationship between computer arithmetic and hardware implementation.
It shows that technological considerations might well lead to the choice of new number
representations in programmable logic devices.
In Residue polynomial systems, Peter Turner suggests a polynomial analog of the
well-known residue number systems for integer arithmetic. The various arithmetic
operations in this system are presented.
Many interesting computability problems occur when considering the manipulation
of real numbers. The paper by David Lester, Scott Chambers and Heoi Lee Lu, A
Constructive algorithm for nding the exact roots of polynomials with computable
real coecients, gives an e6ective method for (nding roots of polynomial equations.
In Contractivity of linear fractional transformations, Reinhold Heckmann deals with
the representation of real numbers and computations on them by linear fractional trans-
formations (LFTs). He de(nes a notion of contraction for LFTs that can be used for
convergence theorems as well as for the analysis and improvement of algorithms for
elementary functions.
Interval arithmetic consists of representing a real number by two 9oating point num-
bers that surround it. Speci(c operations are designed, that guarantee that the theoretical
result of an ideal, error-free, computation is always included into the actually computed
interval. The major problem is to make sure that the size of the manipulated intervals
does not grow quickly. In A lower bound for range enclosure in interval arithmetic,
Peter Hertling shows that in general there does not exist a formula whose interval
arithmetic evaluation gives an approximation of better than quadratic order.
We would like to thank all the authors, including the authors of submitted papers
that could not be included in this issue. We also want to express our thanks to the
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referees who were asked to respond under a very tight schedule. Special thanks are
due to the Editor-in-Chief, Maurice Nivat, who kindly accepted to host this special
volume.
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